Direct and indirect mutation analyses in patients with ornithine transcarbamylase deficiency.
Ornithine transcarbamylase (OTC) is one of 5 enzymes in the detoxification of ammonia to urea, and its deficiency, an X-linked disease, is the most common inborn error of urea genesis in humans. Because of the devastating nature of the disease there is a strong demand for reliable and rapid molecular analyses in OTC families in order to offer carrier detection and prenatal diagnosis. This paper presents the efficiency of direct and indirect mutation analyses in 22 OTC families using Southern blotting and polymerase chain reaction (PCR) amplification. For 89% of the mothers with an affected child, at least 1 RFLP of the OTC locus was informative concerning prenatal diagnosis. 100% informativity was reached by using the additional flanking markers 754 and LI.28. In total, 3 deletions (14%) and 1 TaqI site mutation (4.5%) in exon 3 were detected. 13 (60%) of our 22 mothers were found to be carriers, 9 of them being obligate carriers and 4 detected by biochemical testing. 4 mothers were excluded as carriers by DNA analyses, and in 5 mothers the carrier status could not be assessed positively. DNA analyses permitted carrier detection in 32% and carrier exclusion in 55% of 22 female relatives. Prenatal diagnosis was performed in 4 families: in 1 family by direct mutation detection and in 3 families by linkage analyses. It was possible to determine the mutation origin in 6 families, all of them with male probands. In 4 families the mutation had occurred during grandpaternal spermiogenesis, suggesting higher mutation rates in males, but in 2 cases it was the result of an event during maternal oogenesis, proving that new mutations in the OTC gene do also occur in eggs. Our recommended strategy for carrier detection and prenatal diagnosis in OTC deficiency is to examine routinely Southern blots of BamHI, EcoRI, HindIII, MspI, PstI and TaqI digestions using the OTCcDNA probe pH0731 and the flanking markers 754 and LI.28, as well as the TaqI-digested PCR products of exons 3, 5 and 9.